I.Introduction
The nonstop increase in demand for electric power has resulted in an ever more complex interrelated system, forced to operate closer to the limit of stability. Voltage instability is characterized by the inability of the system to retain its voltage near the nominal value, even with a change in joined susceptance at the load bus. In a multibus interconnected system, if load (active and/or reactive) increases incessantly the voltage of each bus decreases. From this condition, different voltage stability limits may be obtained. Researches are going for long to study voltage instability of an interconnected power system [1] , [2] , [3] .
A review of literature reveals that, researchers have been trying to investigate the static aspect of load flow solutions by applying various methods for identifications of the point of split and to estimate the stability margin of the system. [4] , [5] , [6] . ANNs have paying attention the great deal of consideration because of their pattern recognition capability and their capability to handle corrupted data. They have been successfully applied in certain power engineering problems. [7] , [8] . ANN has the ability to solve the problems with high nonlinearity such as system security and stability assessment. [9] , [10] . An ANN is programmed, by presenting it with a training set of input-output patterns from which, it learns the relationship between them. Its ability to perform is well affected by the chosen training data as well as network topology and training scheme. This paper focuses on two different methods of stability indices. Computer simulation has been conducted to calculate the stability indices on IEEE 30 bus test system considering different loading conditions after detecting the degree of weakness of load buses. The proposed [15]ANN model is then trained to correlate the voltage stability status of the system with changing load pattern. A comparison of the results obtained by ANN model with classical calculation, has been presented in the text to point out the efficiency of ANN based technique in predicting of voltage collapse condition.
II.Index Formulation
The voltage stability index or proximity is the device used to indicate the voltage stability condition formulated based on a line or a bus. In this letter, the results of the proposed index (FVSI) are verified with the existing techniques proposed by Moghavvemi et al. [12] and Mohamed et al. [11] . The characteristics are the same, whether the quadratic equation discriminant is greater than or equal to zero. The maximum threshold is set at unity beyond which this limit system bifurcation will be experienced. 
III.Fvsi Formulation
The FVSI is derived from the voltage quadratic equation at the receiving bus on a two-bus system. The general two-bus representation is illustrated in Figure 1 .
The sending end bus voltage is actually the summation of line drop and receiving end voltage [11] 
from equation (1), after separating the real and imaginary part and eliminating S we can have the following equation
To have real solutions for voltage equation (2) must have real roots. Thus the following conditions, which can be used as stability criterion, need to be satisfied:
from equation (1), the real and reactive parts are separated value of P 2 is obtained from real part and substituted in reactive part to get
For getting real solution of voltage, equation (4) should have real roots and at limiting condition the following criterion must be satisfied:
The stability criteria equation (3) and (5) are used to find the stability index for each line connected between two busbars in an interconnected power network. Based on the stability indices of the lines, voltage collapse can be accurately predicted. As long as the stability indices are less than 1, the system is stable and when these exceed the value 1, the whole system loses its stability and voltage collapse occurs
IV. Performance Of Artificial Neural Network
The Feed Forward Neural Network (FFNN) is characterized as having a layered architecture where a layer is composed of units or nodes that are connected to other nodes using a certain connection topology. A node describes a single mathematical function that operates on the summation of all the inputs to the node as shown in fig.2 . The function chosen is nonlinear to provide the ANN with the ability to model nonlinear relationships. The interconnection between each pair of nodes has an associated multiplier (weight). The network is further characterized by a propagation and training rule. The propagation of inputs applied to the input layer to obtain outputs of the output layers follows a forward path through the weights and nodes. Thus the network is presented with the training data, which consists of input and output pairs. For each input and output pair, the algorithm adjusts the weights to minimize the error between desired and calculated output. In this manner the entire training data is repeatedly presented until the overall error has reached the desired tolerance. Units are connected to one another. Connections correspond to the edges of the underlying directed graph. There is a real number associated with each connection, which is called the weight of the connection. We denote by Wij the weight of the connection from unit ui to unit uj. It is then convenient to represent the pattern of connectivity in the network by a weight matrix W whose elements are the weights Wij. Two types of connection are usually distinguished: excitatory and inhibitory. A positive weight represents an excitatory connection whereas a negative weight represents an inhibitory connection. The pattern of connectivity characterises the architecture of the network.
The algorithm consists of four steps:
Step 1. Compute how fast the error changes as the activity of an output unit is changed. This error derivative (EA) is the difference between the actual and the desired activity.
Step 2. Compute how fast the error changes as the total input received by an output unit is changed. This quantity (EI) is the answer from step 1 multiplied by the rate at which the output of a unit changes as its total input is changed.
Step 3. Compute how fast the error changes as a weight on the connection into an output unit is changed. This quantity (EW) is the answer from step 2 multiplied by the activity level of the unit from which the connection emanates.
Step 4. Compute how fast the error changes as the activity of a unit in the previous layer is changed. This crucial step allows back propagation to be applied to multilayer networks. When the activity of a unit in the previous layer changes, it affects the activities of all the output units to which it is connected. So to compute the overall effect on the error, we add together all these separate effects on output units. But each effect is simple to calculate. It is the answer in step 2 multiplied by the weight on the connection to that output unit = ∑ x =∑ (9) j j By using steps 2 and 4, we can convert the EAs of one layer of units into EAs for the previous layer. This procedure can be repeated to get the EAs for as many previous layers as desired. Once we know the EA of a unit, we can use steps 2 and 3 to compute the EWs on its incoming connections.
VI. Simulation And Results
The IEEE 30 bus test system (Fig. 3) has been used for simulation purpose. In this system, bus number 26 has been found to be weakest followed by bus number 30 and 29. However bus number 26 has only one interconnecting line with the rest of the system and a contingency of this line will cause complete isolation of bus number 26. Hence second weakest bus i.e. bus number 30 has been considered and its impact on steady state voltage stability has been observed. For different load values at bus number 30, the developed ANN algorithm is able to find out the stability limit for the system without any classical calculation . Table- I. The agreement between computed and estimated results is good. using Repeted Power Flow (RPF) Using Newton Raphson method [12] [13] [14] in polar co-ordination and intelligent technique using ANN are used on bus-32 of SREHV 72-bus system by increasing load in steps , with constant power factor and the load at other buses are kept as constant in all steps. The corresponding voltage magnitude and phase angles are shown in Table II .The RPF is involving iterations towards the convergent point and it can be only useful in steady state conditions, so these drawbacks would be overcome by ANN. Hence the ANN is said to be best suitable for on-line monitoring of power system parameters. This paper presents an ANN based technique for determination of voltage stability Index and FVSI in a multibus power system.The performance of the proposed method has been demonstrated through its application on the IEEE 30-bus system and also in practical 72-bus Indian southern power grid system.The result obtained clearly indicate the proposed ANN method can be efficiently monitored for on line assessment of voltage stability under heavily loaded conditions to achieve improved voltage stability of the power network.The results obtained through proposed method are very useful for the power engineer at different load dispatch centres for making quick decisions in effective operation, maintenance of existing power system. 
